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Dsfeoteon ExerciseThalliumScansAfteranAcute
CoronaryEvent
E.J. Rashba,W.Zareba,C.Narins; A.J. Moss. UrriversitycrfRockatefi
Roohestec NY USA
Purpose: To characterize the substrate that produces QT dispersion (QTd),
a risk factor for ventricular arrhythmias and sudden death.
Methocfs:The population consisted of 831 patients enrolled in the MSSMI
study who were hospitalized for an acute coronav event (acute Ml or unstable
angina). ECGsand planar thallium-201 treadmill exercise tests were obtained
during routine outpatient follow-up (3 months after discharge on average).
QTd was calculated as the difference between the maximum and minimum
QT intervals. The number of patients who had severe reversible defects
on exercise thallium scans was determined. Multivarlate logistic regression
analysis was pertormad to adjust for clinical variables and medications, using
severe Ischemia es the dependent variable.
~iriable OR 95”Acl P Value
QTd* 1,08 1.01-1.16 0,030
Male 1,85 1.14-3.00 0.014
CHF 1,65 1,05-2.60 0.029
PTCA 0.69 0,4LW0.91 0.016
*OR per 10 mseo of QTd
Cone/usion.’Themagnltudeof QTd bears an independent, exponential as-
sociation with exercise-induced myocardial ischemla after an acute coronay
event.
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WI Qt-Di~P~rsiOnisln~rease~inC~r~ni~ea~~ailure
PatientsComparedto Controls
C.E. Bonnar, A. Daviel, L. Caruana 1,J.J. McMurray 1, AD. Struthers. The
University of Dundee, Ninewells HospiteL Dundee, Scotland, UK,
1Depatimant of Carkliologx Western General Hospital, Edinburgh,
Scotland, UK
Background: Chronic heart failure (CHF) is one of the most arrhythmogenic
disorders known in cardiovascular medicine with a sudden death rate of ap-
proximately 50%. Compelling evidence links increasad diapersion of the Qt-
interval to sudden death in a variety of cardiovascular disorders. No study has
shown that Or-dispersion iasignificantly increased in CHF patients compared
to controls. Methods: We tested this hypothesis by comparing Qt-dispassion
in 25 patients (69 * 2 yrs) with CHF due to impaired left ventricular (LV) sys-
tolic function with that of 100 control patients (68 l 2 yrs) with normal LV
function. Subjects were matched forage, sex, diuretic and B-blocker therapy.
Six methods of Qt-dispersion were measured, namely Of and Qtc dispersion
(rate corrected with Bazetts formula), the SD of the Qt and Qtc intetvala and
Or and Qtdispereion adjusted for the number of leads used. Resu/ts.’Analy-
sis of variance (ANOVA) showed that Qt-dispersion is significantly incraased
in CHF, regardless of the method used to measure it and independently of
possible confounding factors. ANOVA results aretabulated.
Group(n) CHF (25) COntrOls(100) P Value
Qt-Dlsversion 72 & 7 msec 47& 2 msec <0.0001
Otc-Dispersion 64 + S msec 54+ 2 msec <0.0001
Conclusions:- These results confirm that this important arrhythmcgenic
markar is increaaed in CHF patienta compared to controls.
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m7223 ProlongedDepolarizationandIrthomogeneousDepolarizationIncreaseLateSuddenDeathRiakin
PostoperativeTetralogyof Fallot
Cl. Berul, S.L. Hill, K.A. Swain, DR. Fulton. Tufts-NewEng/and A4edica/
Centec Boston, MA, USA
Following surgery for tetralogy of Fallot (TOF), children may develop late
onaat ventricular arrhythmias. Many patients have both depolarization and
depolarizationabnormalities, including right bundle branch block (RBBB) and
QT prolongation. Multivariate analyses of fasting ECG markers including
QRS duration, QTc,JTc and interfead QTand JT dispersion were performed
in order to identify patients at risk for ventricular arrhythmias and sudden
death. To determine predictive markers for future arrhythmia development,
we examined ECGSfrom 101 patients (age 12 & 6 yre) with postoperative
TOF and RBBB, 14 of whom developad late VT or sudden death. These
ECGSwere additionallyocmparedto a oontroigroup of 1090 age- and
gender-matchednormalECGS.ThemeanQRS(+ SD)IntheVTgroupwas
0.16+ 0.02svs.0.14+ 0.02sInthe nonVTgroup(p < 0.01).TheQTcand
JTcIntheVlgroup were0.53+ 0.05sand0.33+ 0.03scomparedwith0.50
+ 0.03sand0.32+ 0.03sin thenonVTgroup(p = NS).
ThestatisticalsummaryIsasfollows:
QRS QTo JTc DISP “QRS+ ‘JTrJ
z 0.17e > 0.50s Z-o.3as z o.oas
Sensitivity 77% 69”A 23% 31% 91%
Specificity 95% 51% so% 88% 99%
PPV S3% 33% 29% 47% 100%
NPV 92% 86% 75% 78% IW”A
A prolonged QRS duration In postoperative TOF with RBBB is more
predictive than QTc, JTc or dispersionindicesfor identifyingvulnerability
to ventriculararrhythmias,whileretaininghighspecificity.The combination
of both QRS prolongationand increased JT dispersionhad 100Yopositive
andnegativepredictivevalues.These results suggest that arrhythmogenesis
following TOF repair might involve depolarization in addition to repolariza-
tlon abnormalities. Pros@cfive Identificetlbn of high-risk children may be
noninvaaively accomplished usingtheseECG criteria.
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QTDispersionin Patientaat Riakfor Sudden
CardiacDeath
M. Zabal,T. Klingenheben, C. Sticherling, R.J. Cohen, S.H. Hohnloser. J.W.
Goethe Un/vefsi& Frankfurt, Germany
T wave alternans (TWA) and dispersion of the QTintewal have been pro-
posed as risk markers in patients prone to ventricular tachyar~ythmias -
both evaluating ventricular depolarization from the 12-lead surface ECG.
Moreover, dispersion of ventricular depolarization may be involved in the
mechanism of TWA. The yield of both methods has not been mmparad with
each other. Thus, we hypothesized that patients with a poeitive TWA have
an increased QT dispersion. In 71 pta undergoing risk stratification TWA was
analyzed by means of the spectral method during a graded symptom-limited
exercise teat. Before exercise, a 12-lead surface ECG was recorded digitally
forinteractive computer analyeisof QTdisperaion and several other variables
of diaparsion of ventricular repcdarizationthat wers recently validated.
Reeu/ts:The Table depicts the results of varioua QT dieperaion variablea
in TWA positive as compared to TWA negative pts.
TWApos. (n = 35) TWA neg. (n = 3S) P-value
QRS Width (msec) 109 *28 105 +23 ne
QT Interval (m6aC) 388 &51 408 &37 ns
QT dispersion(msac) 56A 24 63& 25 ns
QTc dispersion(msec) 66& 26 69A 26 ne
T peak to end interval(maac) 99 k 26 102 * 19 ns
Ares underTwave (J point
to T end, msac*mV) 32& 17 33* 13 ne
Area underTwave (fromT peak
to T end, mssc*mV) 12 i 5 12+ 6 ne
Conclusion: Although both noninvasiva methods are deeigned to detect
abnormalities in ventricular depolarization in pta at rick of ventricular tach-
yarrhythmias, there is no cloee association between the results of both tests.
Tha mechanism of TWA therefore seema to be unrelated to diaperaion of
depolarization.The relative yield of both methcda in rick stratification neede
to be addressed in large prospective triale.
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~~ lschemi*induced~han9esin~T-peakDiaWrsiOn
DuringDipyridamolaStresaEchocardiography
Heinz Therea, Adrian C. Borges, Joerg Lerrgel, Dietrich Romberg,
Thomae Leuthold, Karl Stangl, Gert Baumann. Charft6, /-fumbo/dt-Univeraify
at Berlin, Germany
Myocardial ischemia is one of the most potent triggering factors for audden
cardiac death. This study asseased the effect of tranaient ischemia induced
by dipyridamole infusion (DIP) on ventricular depolarization abnormalities.
82A ABSTRACTS- Oral JACC Febmary 1997
Methods: In 45 patients (pts) with Coronary artery disease (NYHA II or
Ill) undergoing stress echocardiography, QT-peak dispersion (QTPD) and
corrected (Bazeft) QTpaak dispersion (QTPD*) were obtained at rest, and
after DIP. Based on the detection of transient wall motion abnormalities
(2D-echo) during DIP patients were grouped as responders (R) and non-
responders (NR).
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Results:In R (18 pts) significant differences between rest and DIP were
seen for both QTDDand QTIJD*7while in NR (27 Pte) no significant changes
occurred.Conclusions:Transient ischemia indu&d “by DIP results in a sig-
nificant increased QT-dispersion. Therefore, patients with potential disparity
of ventricular depolarizationmay be identified by DIP.
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m7226 FamilialInfluencesonQTandQTcDispersion
L. Swan, D. Birnie, J. Connell, W.S. Hillis. EJepaflrnentofrWdicirreand
Therapeutics,UniversifyofGlasgowUK
QT and QTc dispersion have been postulated as markers for cardiac death
in aeveral patient groups including those with chronic heaflfailure, peripheral
vascular disease or previous myocardial infarction. Increased QT dispersion
is postulated as representing instability of repolarfsation and therefore a
tendency to arrhythmia. Factors affecting QT dispersion are as yet unclear.
QT and QTc dispersion was examined in a group of 34 paire of same sex
mono- and dizygotic twins to determine tha effect of familial and genetic
factors (mean age 54.1 yrs). 2 painswere exciuded due to bundle branch
block and intake of drugs known to prolong the QT intewal in one twin.
QTDispersion QTc Dispersion
Total Mono- Dizygotic Total Mono- Dizygotic
cohort zygotic cohort zygotic
N 32 18 14 32 Is 14
Intre.paircorrelation 0.5664 0.5543 0.6349 0.5736 0.5807 0,56S1
p value 0.001 0.021 0.015 0.001 0.015 0.027
QT and QTcdispersion corralate highly between twin pairs. There was no
evidence that age influenced QT dispersion (r= -0.15, p = NS) or QTcdis-
persion. These findings suggest familial influences are impaIsmt. However,
the mrrelations were similar in both mono-zygoticand dizygotic subgroups,
thus indicating familial influences may be due to a shared environment rather
than direct genetic factors.
n723 Genetic Determinants of Coronary Heart
Disease
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m7231 Apolipoprotein-EButNotAngiotensin-ConvertingEnzymeGenePolymorphismIsAssociatedWith
MyocardialInfarction
G. Kolovou, J.S. Maiakos, A. Hatzaki, A. Kokofitou, M.A. Cariolou,
D.V. Cokkinos. CardiologyDepafiment,OnasaisCardiacSurgeryCentec
Athena,Greeca,TheCyprusInstituteof NeurologyandGenetics,Nicosia,
Cyprua
A deletion (D) polymorphism in the ACE gene has been identified as a risk
factor for myocardial infarction (Ml) and the apoE 84 aliele (al) has been
correlated with premature atherosclerosis (ATH). Additional, apoE 82 al has
been attributed a “protective” effect against ATH. We evaluated possibie
differences in ACE and apoE genotype distribution in patients with coronary
artery disease (CAD) in relation to ML
139 oatiants (mean aoe 55 vrs. 85.7% males) with CAD where chosen for
thestudybassd onangiographic criteria. Previous Mi diagnosis was basedon
compiete hospital charts. Lipid profile, Total Cholesterol-TC, Triglycerides-
TG, HDL and Lp (a) was evaluated. ACE and apoE gene polymorphic
fragments were amplified by the polymeraee chain reaction. ACE genotype
was visualissd after direct agarose gel electrophoresis of PCR fragments
while apoE genotype was determined after Hhal digestion of PCR products
and subsequent polyac~lamide gei electrophoresis.
Distribution of apoE and ACE (D/1)genotypes between the 2 groups of
patients (88 pts with and 71 pts without Ml) are summarized:
apoE allele N =66 N =71 Total D/l sllele N =66 N =71 Total
(“Afra- Ml(+) Ml(-) 139 pta (% fre- Ml(+) Ml(–) 139 pta
quency) (%) (“/0) (%) quency) (%) (%) (%)
&2 0.7 6.3 3.6 D 61.0 55.6 5s.3
&3 67.5 57.3 57.4 I 39.0 44.4 41,7
64 11.s 6.3 9.0 P = n.a,
X2 = S.34, df = 2, P = 0.015
The significant decrease in S2al frequency, among patients with Mi is par-
alleled by an almost equal increaee in 84 al frequency, while the frequency of
e3 al remains unchanged. No difference in DA al frequencies was observed
in relation to Ml. The same applies to the comparison between CAD patients
and 25 age and sex matched mntrols (D/1frequency % 58.3/41.7 in patients
vs 58.5/43.5 in controls). TC and LDL-C levels did not reach statistical sig-
nificance. In conclusion, although ACE polymorphism is intensively studied
as predisposing to Ml, in our study apolipoprotein-E gene polymorphism was
found to be more important.
F[ urinaWAPo(a)lsa”Be~erredictorof~oronaV4:15
HeartDweaaeThanPlaamaLp(a)
KM. Kostner, G. Maurer, T. Stefenelii, K. Huber. UniversifyotVienrra,
Austria
Increased plasma Lp(a) levels are strongly associated with premature cardio-
vascular disease and stroke. Since Lp(a) immune reactivity is found in urine,
we compared urinary ape(a) with plasma Lp(a) levels in 118patients suffering
fmm angiographieeily proven coronary artery disease with those of 109 con-
trols. Urinary ape(a), investigated by immuno blotting, consistencyrevealed
a very distirtef ape(a) fragmentation pattern with molecular weights belween
30-180 kD. Apoli~proteinB, however, was not detected in urine. Lp(a) and
ape(a) were measured by a fh.IOF3SCenC0 immuno assay (DELFIA). Within
single individuals, urinary ape(a) levels correlated significantly with creatinine
(Rho = 0.98; p c 0.0005). Medians and 25/75 pemantiies of urinary ape(a) in
CAD patients were 5.70,3.25 and 10.35 @dl and in controls 2.64, 1.43 and
3.50 #g/all, respectively. At cut-off levels of 30 mg/dl for plasma Lp(a) and
10 Kg/all for urinary ape(a) concentration both parameters had the same
sensitivity (29.3% vs. 32.8%), yet the specificity (90.8% vs. 78.4%) and the
positive predictive value of urina~ ape(a) were much higher. Urinaty secre-
tion of ape(a) fragments normalized tocreatinine is stable inagiven individual
and significantly associated with coronary artery disease. It has a higher dis-
criminative power than plasma Lp(a). Our results provide the baais for larger
studiea assessing the role of Lp(a) in cardiovascular disease and stroke.
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n7233 ACEGenePolymorphismin PatientsWithFamiliarHvBercholesterolemia:ComparisonWithInfarct.. ,.
PstientsandHeelthyControls
S. Ahnve, G. Eggerteen, T. Flodin, M. Erikason. Deptof Cardiobgyj1Dept
of C/inChem,HuddingeUniversityHospital,Stockholm,Sweden
A marker of the ACE gene has been related to myocardial infarction (Ml),
cardiomyopathy and circulating ACE activity. Different ACE gene mutations
has not been evaluated in patients with familial hypercholesterolemia (FH).
We have evaluated a large number (n = 157) heterozygous FH patients and
256 consecutive acute Ml patients as well as 420 healthy normals. No age
limits were used, the mean age of the FH patients was 52.5 + 14.3 yrs, for
infarct patients 68.9 + 12.1 yrs and for normals 44.5 + 18.7 yrs. Genotyping
of ACE was performed using PCR technique.
Results:
ACE genotype All Women
FH AMI N FH AMI N
n 157 250 420 157 250 420
II% 24 22 24 24 24 24
ID% 45 46 51 39 39 54
DD “k 31 32 25 37 37 22
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